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The City ofSurprise(City) has receivedfederal funding and is working withthe Arizona Department of
Transportation (ADOTp devebp an Intelligent Transportation Systems (ITS) Strategic Plengoal of an ITS
Strategic Plan is to identify strategies and tools to allow the City to manage its transportation network and
information exchange more efficiently. ITS includes communicatmd field technologies that are integrated into

the transportation network such as traffic signals, cameras, fiber optic communications, and central management
software. TS technologies are widely deployed throughout Bfeenix metrpolitan area the County, and the

world.

The Cityhas invested in ITS communications and traffamagementevicesto outfit major arterial intersections
throughout the City Surprisds in a unique position to createanfor how the currentITSinfrastructureshould

be used to maximize investmerdnd identify priority focus areas for the growth thfe ITS Program abe City

itself continues to grow in both physical size and population.

The project to develop this Plamll include the following phases

9 Establishinga Stakeholders Group identifying City staff and technical staff from other agencies to provide
input into the Plan and guide its development.

9 Data Collectiorr, learn about existing infrastructure, processes, resources, and planned activities within
Suprise

1 Needs and Strategy Developmengtcollect needs and challenges related to transportation operations and
data/information sharing in the City to guide the development of ITS strategies that could address those
needs.

1 Transportation Systems Managemeand Operations(TSMOY; identify City focus areas related to
transportation and information sharing such as operation of key corridors, management of events and
incidents, and improved freeway coordination.i§ taskwill identify resources that will sugpt the City in
operations and management for those focus areas.

1 Funding and Implementatiorg identify methods to help the City implement ITS strategies in a phased
manner and obtain the necessary resources and support for continuing operations and mamagém
{ dzN1Inansp&ratdn and communications network.

251 ¢! [/ h[[9/¢Lhb

The information in this document provides an overview and compilation of multiple data and information outlets
related to current and future infrastructure, operations, and praaesin the City and in the region.

2.1 Sources of Data

Thee werethree key sources of data and information used for this document
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1. Existing City documents and references

The following City documents and standards were revietweidentify existing condions needs andways that
an ITS program can bestgdiwith current City priorities:

9 Surprise City Council Strategic Plan (2013)

1 Surprise General Plan 2035 (Amended 2015)

1 Surprise Parks and Recreation Master Plan (2015)

1 Surprise Information Technologyr8ees Strategic Plan (2017)

1 Surprise Economic Development Commuiitgfile (2016)

T brdAaz2ytt [/ AGAT SyQa { dz2NBSe wuwnwmp
1 Development Impact Fee Study (2014)

1 Surprise FY 2017 Annual Budget

1 Surprise Infrastructure Improvements Plan (2014)

1 Surprise Engineering Delepment Standards (2016)

1 Surprise Designated Truck Routes memo

1 2016 City of Surprise Transportation Projects map

2

. Oneon-one conversations with various staff at the City
Nine(9) one-on-one phone calls or meetings were held with City staff in theoflg departmentsand divisions

Public Workgtwo meetings)
TrafficEngineering;

Police;

Fire;

Economic Development;
Community Development;
Information Technology ()Tand
Traffic Management Center

The goal of these onen-one conversationswasto c8lIOG Y2 NB &LISOATFTAO RSGIFAf A NBf
responsibilities and processes that may relate to ITS in some way. The focus of these discussions is to gain an
understanding of how ITS may support the key needs and opportunities of eachrdepar

=4 =4 -8 -4 8 -8 _9a -2

3. Regional documents related to ITS planning and the regional transportation network

In addition to City documents, there are regional planning and guidance documents related to transportation and
ITS that were reviewed to make sure tBarprisePlan aligns with other regional initiatives. Documents that were
reviewed for this report included:

MAG Transportation Improvement Program (TIP) 20021

Maricopa County Multdurisdictional Hazard Mitigation Plan (2015);

I-10 Hassayampa Valley Framew8itkdy (2007);

Northwest Valley Local Transit Study (2013)

MAG Systems Management and Operations (SMO) Plan (2@Ipfogress);
MAG ITS Strategic Plan (201&)d

Bell Road Operations Plan (Updated in 2013)

= =4 -4 -4 -8 -2 9
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2.2 Summary of Existing Documents

Table 1provides an overview of the City and regional documents that were colleci@dform the City ITS Plan.

Table 1 Key Documen©Overview Relevant to ITS Planning

Document Key Information

.~ SurpriseDocuments
Surprise City Council Strated § Identifiesa mission statementore valuesand strategic priorities that will drive|
Plan (2013) Council decision making.

1 Goals for transportation, sustainability, tourism, community lifestyle and pulf
safety can be supported by ITS.

Surprise General Plan 2035 |  Identifies a City Vision and primary values of Surprise residents
(Amended 2015) 9 Identifies growth projections, future land use and future roadway networks i
the City
9 Identifies goals and policies for key City focus areas, including developmen
transpotation,

9 Identifies key transportation issues in the Cityany of whichrelated to
mobility, efficiency and connectivity andrm be addressed by ITS

Surprise Parks and Recreati| § Identifies a mission for City parks and greenspace, including &nadl

Master Plan (2015) multimodal pathways.

f Identifiesimportant {uality of lifeQ St SYSy G NBf I 6§ SR 7
providing connectivity between them.

Surpriseinformation 1 Identifies the IT strategic goals and objectiveastfe City and how IT can align
Technology Services Strateg with the overall City strategy
Plan (2017) 9 Provides an overview of the organizational structure of the IT department,

including infrastructuresystemsand GIS
1 Identifies key challenges and needs for the department, including emerging
technologies and security of communications systems

Surprise Economic 1 Provides data on demographics, demographics trends, and key business
Development Community priorities for the city
Profile(2016) 1 Identifies the mission and vision for economic develeptrin Surprise,

including target markets, retailers

1 Provides an overview of key amenities in Surprise from a community and
business development perspective.

bl GA2y Lt [/ AGA[T Provides results from Citywide resident survey that provideg/isnto

2015 attitudes andcitizen prioritiesof Surprise residents

1 Identifies the strengths of the City as well as gaps and areas for improveme
including those related to transportatioamd City services

Development Impact Fee T Outlines the poposed updates development impact fees based on known

Study (2014) developments in the City to make sure development contributes its
proportionate share towards the cost of public facilities.

1 Includes fees for roadway improvements and public services based on
developnent type and size
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Document Key Information
Surprise FY 2017 Annual 1 Identifies departmental operating costs and budgets
Budget 1 Identifies funding sources used by the City, including federal, state and locg
funds for various uses
9 Identifies budget needs for each department forZod7, including major
initiatives
9 Puts forth goalspbjectivesand performance measures for each department
f LyOftdzRSa GKS / Al@&Qa (CIPxdidéntify key pyojeitsk
that are programmed for funding that year for each department prnoram
Surprise Infrastructure 1 Describes kegapitalprojects and ifrastructure irvestments that are planned,
Improvements Plan (2014) including roadway projects, public safety facilities and equipment, and key v
and utilities projects
1 Includes cas, associated impact fees and any analysis to support the projed
development and implementation
SurpriseEngineering 9 Identifies the existingtandards that are used by thét¥related todesign of
Development Standardsnd streets and traffic engineering for all developments that occur
Standard Detail§2016) 9 Identifies standard details that relates to ITS construction
Suprise Designated Truck | LRSYGAFTASA (GKS F2dzNJ NRPFRgl &a gAGK
Routes Mmo to support fieight movement in the City.
2016 City of Surprise 9 Identifies namelocation,and duration ofL1 major transportation projects
Transportation Projectsap starting and ending in 2016
9 Identifies ADOT projects that are scheduled to begiad16 and will imact the

Regional Documents

City

MAG Transportation 91 Identify programmed projects iBurpriseand neighboring jurisdictions and the
Improvement Program (TIP) funding source (local, private, federal/CMAQ). Projects that involve street
FY 20172012 improvements, intersection improvements or pavement disturbance create
opportunities to consider deploying ITS infrastructure, such as fiber and cor
1 Identify key ADOT, MCDOT or neighboring agency projects that could provi
Suprisewith an opportunity tocdlaborateto improve their transportation or
ITS network.
Maricopa County Mulki 9 Identifies critical facilities and infrastructure in the City in terms of water,
Jurisdictional Hazard emergency services, power, government servicettae transportation
Mitigation Plan (2015) network
1 Identifies the hazards that threaten Surprise that need to be mitigated relate
the critical facilities and infrastructure
I-10 Hassayampa Valley 1 Key long range planning documehét provides an ovesiew of a future
Framework Study (2007) regional roadway networkorth of the F10. Itwill affectSurprisein terms of
planning for future traffic circulation as well as the need to provide connecti
between City and regional networks.
Northwest Valley Local 91 Provides specific demographic and travel data for Surprise
Transit Syste Study (2013) | § Provides results of a community survey related to travel and transit in Surpr
to identify needs and gaps
1 Provides specific transit recommendations for the Surprise/Sun Cityt@rea

address gaps and opportunities with transit in Surprise

SurprisdTS Strategic PlaynTechnical Memorandum #3
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Document Key Information

MAG Systems Management| § Identifies regional vision and priorities in terms of both priority facilities
and Operations (SMO) Plan (freeways and arterials) as well as prioritpgrams and

(2017¢ in progress) 1 Will be important forSurpriseto align with the regional vision for operations

provided in the SMO Plan, including the ultimate buildout for transportation
facilities as well as regional systems and processes to support traffic
management.

1 Will provide overview of potential future funding opportunities for ITS and
operations in the region.

MAG ITS Strategic Plan (201 T Identifies regional ITS goals and strategic priorities for ITS in the MAG regic

how they align with the Regional Transtadion Plan (RTPT.he SurpriséTS

Plan should align with and support these goals to provide the best connecti

and interoperability with partner agencies.

Identifies recommended funding allocati®to support ITS investments.

Identifies key partnerdps to support improved operations, whi&urprise

needs to consideto best position themselves to obtain regional support in

terms of operations and funding.

Bell Road Operations Plan | 1 Identifies the roles and responsibilities for tM&Cs that operate ITS and traffi

(Updated in 2013) signal infrastructure along the Bell Road corridor

9 The Operations Plan has been updated over time to include additional ager
across the valley

1 The Surprise TMC is identifiemlhave shared use of other agency infrasture,
such as CCTpAnN, tilt and zoontapabilities and DMS posting.

39.L{¢LbD /Lhp'5wicwlh{pd

This section provides an overview of the existing City facilities and the transportation network, including the
existing state of ITS deployment in tGgy.

E |

3.1 City Transportation System

3.1.1 Existing TransportatiorDverview

There are five Roads of Regional Significance within the Surprise planning area, as desigivaA&slirbyheir
proposed National Highway System and Principal Arterial Network (AppendiheSe include Loop 303, US
60/Grand Avenue, Bell Road, Dydadad,and Olive Avenue. MCDOT prioritizes these roadways because of their
importance and linage to the regional arterial network, and it is expected that these roadways are given priority
for regonal improvements by MAG and MCDOT.

There are also four arterial roadways that are designated as truck routes in Stinptiselhere to all current ADOT
standards for length and weighihcluding USS0 (Grand Avenue), Bell Road, Loop 303, and Dysatit Roa

Bell ®ad is the only eastvest road that has a bridge crossing the Agua Fria River, not including Grand Avenue
which runs diagonally, making it the main eastst thoroughfare for passenger and freight vehicle in and through
Surprise.

Surprise is cuently served by one Valley Metro express bus route (Route te7ddwntown Phoenix, in addition
to the regional Diab-Ride service. There is also a parid-ride facility on Bell Road to serve transit users.

SurprisdTS Strategic PlaynTechnical Memorandum #3
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Figurel provides a map of where City fadiié are located including Police and Fire stations as well as where
libraries, schools, and parks are in relation to key corridors in the City.
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3.1.2 ExistingITS and Communications Infrastructure

The initial ITS deploymé within the City was accomplished in 2005 through Phase 1 of the Bell Road ITS project.
Seven CCTV cameras, four arterial DMS, and fiber communication to each of these devices, as well as 14 traffic
signal controllers were installedThree jurisdictionsvere involved in this project and while each patrticipating
agency has access to each of these deyithe City ultimately controland maintairs the equipment within the

City limits. Establishing an ITS workstation within City Hall was also part ofdfgistpThis workstation ran the

i2TMS traffic signal system software as a remote user to MCDOT.

¢KS /AGéQa L¢{ LINRBIAINIY o3& SELI YR SThe Citf dorSiNicted kh8 Publig Y LI
Safety Building located nearthenewSuip8 / A A O / SYGSNWP ¢KAA FLFOAfAGE K2dz
(TMC), which has replaced the workstation estalgidsinder Bell Road ITS Phas&He TMC contains a video wall

and three operator workstations for the control of CCTM3) and gjnal system software.

Figure2 provides a mapping of the existing ITS and communications infrastructure in the City of Surprise. Following
the figure is a detailed description of each infrastructure type.
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Traffic Signals

The Cityoperates49 signalized intersections the City, 43 of which are owned by the City andsignals at freeway
interchanges that are owned by AD®t operated by SurpriseCity staff can monitor and operate 48 of the 49
traffic signals in the City from the City traffic management center (T¥MEWpnly traffic signal that is not connected
to the network is located at Sunrise and Mountain Vi@le TMG®vas constructed in 2008 arsl inthe City Public
Safety BuildingThe brainof the traffic signaihetwork is theKimleyHorn Integrated Transportation SystelIT$
central traffic control system which is housed at the Ta#d allows TMC staff to remotely monitor and manage
the City traffic signal network as well as the otherd&@ces that are deployedhere is currently one staff member
who works out of the TMC during peak travel times or during special events and providal @sponse for after
hours needsThere are also two signal technicians who support the deployraedmaintenanceof traffic signals
and limited supportTS deviceboth during and aftedusiness hours.

The traffic signal system alloWdMC aff to set pre-determinedsignaltiming plansor traffic-responsive timing

plans to manage traffic flowlong caridors withinthe City at different times of the daiRegulatime-of-day plans

are implemented as the default and are set based on historical data on typical traffic volumes and turning
movemeris to provide the best traffic flowThe TMC staff currentlgnanage traffic signal timing through the KITS
system. Th Cityalso canimplement adaptive, or demantkesponsive, signal timing during times with atypical
traffic flows,including duringvork zones or special evenwuch as Fourth of July fireworks3ping Training games

at Surprise Stadium. With demamdsponsive signal timing, the KITS central system usedimealdata from
detectors to impement signal timing plans that allow for optimized traffic flow for the current conditions. The
ability to implanent adaptive signal timing istaghly-advancedfunction that allows Surprise to actively manage

its transportation network most effectively.

The City currently operates and maintains traffic signathaffive SR 303L interchangwvithin the City limits as
well as the Bell Road/Grand Avenue intersecti®he six interchange signals were connected to the Ti§/
network via a fiber optic cabling connection through tveazent construction projects

Detection

Detection at traffic signals is used to aate the different phases of the timing plan aprbvides data to the KITS
central system related to the number of vehicles that go through each intersection each dge majority of
the traffic signals in th€ity (45 out of 49) use video image ddtes (VID) to measureehiclepresenceand counts
at intersections. In addition to data, VIDs also providénaage of the leg of the intersection that it is detecting
which can be seen through the central systadther technologies used for detectioamSurpriseare inpavement
loop detection andradar detection The City also usesonymous redentification @ARID detectionto provide
vehicle and turning movememibuntdata at intersections

All traffic signals are equippedtw Emergency Vehicle Prity (EVP)echnology, which allows emergency vehicles,

such as fire and EMS, to trigger a green light at a traffic signal during emergencies to reduce the potential delay for
the emergency vehicleEVP technology is considered a traffic function, and ttesITS/TMC personnel will
purchase and maintain the devices with their budget. If there are issues found with EVP devices, the Surprise Fire
Department will call the TMC to alert of the issue that is then responded to usually withiowuz4.

Surveillance

The City currentihas47 active closedcircuit television CCTYcameras whose redime camera feeds can be
viewed from the Surprise TMC or through a remote connection to the central traffic control syStenCCTV
cameras are located at signalizetkirsectionsalong Bell Road, Greenwayichfield,Waddell, Cactus?eoria,and
Reems Roadind provide reatime feeds of intersectiomctivity. With connection into the central signal system,
operators carpantilt-zoom PTZthe camerado view different imagesof the intersection.

SurprisdTS Strategic PlaynTechnical Memorandum #3
July2017




017 CITY OF SURPRISE :
ITS STRATEGIC PLAN __ Kimley»>Horn

Arizona Department of Transportation - Multimodal Planning Division

TASK ORDER: MPD0050-17
The CCTV cameras are controlledabwdeo managemensystemwhich allows the images to be seen from the
TMC or through a remote connection to the central system; it also allows the cameras to be refdily
controlled Curiently, only the TMC staffanoperate the CCTV cameras at the City

The City also uses the Luxriot video management system to share the CCTV camera images with other agencies
throughout the valley through the MAG Regional Community Network (RCN). Thera@ddes a regional
communications backbone made up of fiber and wireless radios to which most agencies within the Valley are
connected. Connection to the RCN allows agencies to share their video feeds and view the video feeds of other
agencies as needed.

Traveler Information

The City hadeployed 8 perranent dynamic message sigrisNI§ along Bell Roatb provide traveler information.
Informationposted on these signs includexident information, construction information, emergenalerts,and
special evat information.

Communications

To connect the TMC to the Bell Road ITS devices, a portiorboti ¢ €éy@nalvCommunity Network @ (see
below) project was accelerated by the City. This project included fiber installation from the TMC to the backbone
fiber at Bell Road east @rand AvenueThe second phase of the Bell Road ITS project was |&4OBROT It
extended the Bell Road fiber from Litchfield Road to 165th Diitae. conduit was extended to the eastern limits

of the ADOT right of way at Loop 303.

After the completion of the Bell Road ITS Phase 2 projeetCitycontinued to expandts ITS infrastructure through
securing federal funds for constructiohhe Greenway Road Fiber project installed conduit, fiber, and ITS devices
including wireless aehnas on Greenway Road framop 3030 West Point Parkwayr heLitchfield/Peorigoroject
extendedthe fiber north along Litcfield Roado connectto the TMCand installed fiber along Peoria Avenue from
LitchfieldRoadto Reems RoadPhase 3 of the Bellddad Reconstruction project installed conduit, pull boxes and
trunkline fiber along Bell Road from 168th Drive to 183rd Avenue.

When ADOT converted the Loop 303 to a full freeway, the City partnered with ADOT to install a joint trench for
ADOT FMS and Swise ITS conduits along the Loop 303 within the City of Surprig®18ithe City installed fiber
optic cabling in the conduit allowing the City to connect to the signals along the freeway.

To connectll ITSinfrastructure and provide communicatiomsck to the¢ a / d®udtralcontrol system, there are

24 miles of fiber opt cable and 14 wireless radios that the City owns and maintains. There are currently
communications connections to ITS equipment along Bell Road, Greenway, Waddell, Pamtiasand Reems

Road¢ KS L¢{ FAOSNI ySig2N] Aa AYRSLISYyRSyd 2F GKS /AdGe
department is provided one buffer tube of fiber in the ITS fiber netwbr&ugh a norformal agreement between

the departments The TMC Manageis responsible for the maintenance thie ITS fiber network.

The City currently utilizewireless radicantennasto connect to the traffic signals that are not located along the
CityQa T A 0 S Nijoyglsthecc@risihation of antennasandh / A G & Q& T A 0 ShldconBuiniga?zeN) =
to all but one signaWithin the Surprise city limits

Regional Community Network

The RCN provides the communications infrastructure necessary to interconnect transportation and public safety
centers(suchas police or fire) throughout the region. The RCN enables agencies to share CCTV video, detector
data, and a varietpf other types of data through a high speed optical fibesed communication system. The
network is widely considerel K S  NB 3 A 2 gatida backBoMeYstppdrting interagency congestion mitigation
efforts, and reducing costs lgroviding an additional fiber communications paths for shawed. All 14 of the
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TOCs/TMCs in the region are conneditethe RCN with the goal of having all MA@mber aggncies havga cen'Eral 3
system that is connected as infrastructeS 02 YSa I @ Af I 6f S® ¢KS fAPS FSSRa
are also shared with other agencies in the regibrough the regional community network and via the Luxriot

video management system, which is sponsored by MAG and provided free to all agencies to be able to share camera
feeds.

ITS Standardand Specifications

In 20®, the City developedengineering standardswhich are updated annually, as needed’he goal of th
engineering standardsto provide constancy in construction by developers, reduce contractor change orders, and
address the changingf technology.The standardsre focused on seveengineering disciplines Construction
Plans, Street, Traffic (includy ITS)Storm Drain, Water, Sanitary Sewer, and Landscagstgndard details were
developed for specific ITS infrastructure including pull boxes, conduit, fiber optic cabling, splicireghemmet
switch port configuration.

Figure3 provides a curretly City standard detail for typical fiber pull box installation.

Figure3: City Example ITS Standard Detall
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